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Graphical Representations Lessons and Exercises 

 

 

 

 

Lesson 

 

Assignment 

 

Date 

 

1. Intro to Graphs and  

Types of data (pg.4-5) 
 

  

 

2. Bar Graphs (pgs. 6-13)  
 

  

 

3. Histograms (pgs. 14-18, 22) 
 

  

 

4. Frequency Tables (pgs. 19-21) 
 

  

 

5. Line Graphs (pgs. 23-27,30) 
 

  

 

6. Interpolation and 

Extrapolation (pgs. 28-29) 
 

  

 

7. Circle Graphs (pgs. 25-27) 
 

  

 

8. Comparing Types of Graphs 

(pg. 31-35) 
 

  

9. Interpreting graphs and 

Misleading Data (pgs. 41-45) 
 

  

 



Gr.11 Essential Mathematics 

4 

 

Introduction:  

This unit focuses on displaying and interpreting data using various graphs. It also focuses 

on how to select the most suitable type of graph to present different types of data. 

Finally, this module shows how graphs are used to emphasize a certain point of view.   

Sometimes a picture is easier to understand than a paragraph.  Similarly, 

sometimes a graph is easier to understand than a list of numbers.  The type of 

graph drawn usually depends on the kind of data one wants to illustrate. 

The 4 types of graphs that will be studied 

this unit are: 

1. Bar Graphs 

2. Histograms 

3. Line Graphs 

4. Circle Graphs 

 

Choosing a scale and interval for bar, histogram, and line graphs (graphs with axes) 

• For bar, histogram & line graphs, choose the scale of the axes carefully.  Choose an 

appropriate scale so that all the numbers in the range will fit (it must include all 
the values in the range).    

• The scale should be reasonable so that your graph is as large as possible for the 

space given and for your data.     

• The interval must be uniform so that each box on the axis must represent the  
same number across the whole axis (ie label evenly, counting by 1, by 2, by 10, by 

1000... for the entire axis – don’t change partway up the axis).  The two axes can 

have different scales from each other but the scale on one axis doesn’t change.  

Also try to use interval that will make it the easiest to graph the kind of numbers 
in the data 
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Lesson #1: Types of Data 

Graphs represent either discrete or continuous data: 

1. Discrete data is something you can count the whole number of.   

The units of measurement, such as # of CDs, 

cannot be split up; there is nothing between 1 

CD and 2 CDs, nor can you purchase 2.5 CDs. 

There are no decimals or fractions that exist 

between the whole numbers. They are distinct 

and specific values, so the graph will only have 

points representing the data. We do not connect 

the points with a line.   

 

2.  Continuous data is something you can measure, such as time, temperature, 

distance, and weight. 

The scale of measurement, such as distance, 

has meaning at all points between the 

numbers given.  For example, we can travel a 

distance of 1.2 or even 1.63 kilometers. There 

are decimals or fractions between the whole 

numbers, so the points are connected with a 

line representing the relationship between 

the variables.  

Example: Place a ‘D’ for ‘discrete’ or ‘C’ for ‘continuous’ next to the types of data: 

 

a) _______ someone’s height in centimetres 

b) _______ number of languages someone speaks 

c) _______ temperature range in a day 

d) _______ speed of a train between cities 

e) _______ number of cars in the parking lot, sorted by color 

f) _______ favorite subject in school 
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Lesson #2: Bar Graphs 
 

In this lesson, you will: 

• Study bar graphs and the type of data they represent  

• Create bar graphs from data 

• Explore the advantages and disadvantages of using bar graphs to represent data 

 

The Parts of a Bar Graph: 
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Bar graphs use vertical or horizontal bars to display discrete data sorted into well- 

defined categories that are clearly separate from one another.  

A bar graph is used for comparing quantities of many items. It is suitable for displaying 

data because each bar represents a quantity. 

All bar graphs have both a vertical axis and a horizontal axis. 

 

 

The above graph is a vertical bar graph because the bars are drawn vertically. The vertical 

or y-axis is the quantitative axis describing the amount. It is usually labelled, ‘Number 

of…’, because it refers to the number of items. The horizontal or x-axis is the qualitative 

axis, divided into categories. 

NOTE: On a horizontal bar graph, the bars are drawn horizontally. In this case, the 

horizontal axis would be the quantitative axis, and the vertical axis would be the 

qualitative axis. 
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Drawing Bar Graphs: 

Bar graphs must have the following:  

• A title for the graph 

• A title and labels for the qualitative axis 

• A title and scale for the quantitative axis 

• Accurately drawn bars with a space 

• A legend (only if you are drawing a double bar 

graph) 

To draw a good bar graph, you need to follow 5 steps: (see also TAILS p. 9) 

1. Be sure the data is discrete and sorted into categories. 
 

Question: What is your favorite subject? 
 

Phys Ed: 179 students Math: 14 students  Art: 28 students 

French: 51 students  Music: 106 students  English: 65 students 

Science: 47 students 
 

2. Label the axes. Determine the qualitative and quantitative axes and label them.  
 

3. Determine the maximum value of the sorted data. By knowing the highest value of 

any category, you know how long the longest bar will be. The quantitative axis 

should always start at zero, and should extend slightly past the maximum value. 
 

Highest value is phys ed: 179 students 
 

4. To choose the scale, determine the interval of the quantitative axis. You need to label a 

reasonable number of equal increments (not too few or too many – and should fill up space 

as much as possible). The scale should be appropriate (to most easily locate the top of the 

bars) and uniform (skip the same amount for each increment). (see p. 4 for more info) 
 

The maximum value is close to 180. Increments of 10 or 20 would be reasonable. 
 

5. Draw a bar for each category accurately. Each bar should be the same width, and 

there should be the same distance between each bar. 
 

• Don’t forget the title! 
 

• Draw carefully.  Use a ruler to draw the top lines (and side lines if not using 

graph paper) and to shade in. 
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“T.A.I.L.S graph 

creation (bar, line, 

histogram – graph that 

has axes) – acronym to 

remember what these graphs 

must have  

Try it! Create a vertical bar graph to represent the data on page 8. 
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Try it! Create a horizontal bar graph to represent the same data. 
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Double Bar Graphs: 

Double bar graphs compare data from two different surveys or different years, or 

highlight a difference that is in every category, such as boys vs girls. 

*NOTE: The steps for drawing a double bar graph are the same as drawing a bar graph, 

however, a legend must be included to distinguish between the two different data sets. 

Go back to the example of students’ favorite subjects. The survey could be conducted on 

Grade 5 students and on Grade 12 students, and then compared. 

 

Another possibility would be to break down the data from the Grade 5 students into boys 

and girls. 
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Try it! Create a vertical double bar graph to represent the data that follows. 

 

 

 

 

 

 

 

 

 

 

 

The decision they might make is: ___________________________  

because 
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Some Advantages and Disadvantages of Bar Graphs 

advantages disadvantages 

• Eye 

catching 

• Easy to 

understand 

• Easy to 

compare 

sets of 

data or 

facts (in 

double and 

triple bar 

graphs) 

quickly  

• The bars 

provide a 

visual display 

for 

comparing 

quantities in 

different 

categories or 

groups.. 

• Only for discrete data 

• Shows the number of items in a category (not a 

percentage) 

• You have to estimate the length of the bar so that it 

shows the correct value (For example if your axis is in 

intervals of 1000, how do you know where exactly to draw the bar 

showing 832?) 

• Can be difficult to read accurately 

• If range of data is large, some bars may be very share 

and hard to estimate or even hard to see.  (If your axis in 

intervals of 1000, how teeny is the draw a bar showing 5?  Can you 

even see it?) 

• Can be misleading if scale does not begin at zero: 

 

• Can be misleading if sample sizes are not equal: 
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Lesson #3: Histograms 

 

In this lesson, you will: 

• Study histograms and the type of data they represent 

• Create histograms from data 

• Explore the advantages and disadvantages of using a histogram to represent data 

 

 



Gr.11 Essential Mathematics 

15 

 

The Parts of a Histogram:  

A histogram is a bar graph which shows frequency 

distribution.  While histograms look a lot like bar 

graphs, and are created in much the same way, 

there are some important differences between 

the two.  

Bar graphs display discrete data (example one bar for each student).  Histograms use 

vertical or horizontal bars to display continuous data (data values that are connected) 

that is sorted into categories that represent a range of data.  Continuous data means that 
each category represents a range of values, and it is possible to have any value within the 
range. 
 

*Note: The bars do not have any gaps between them.  The bars touch because the data is 

continuous.  Note this on your resource sheet. 

 

All histograms have both a vertical axis and a horizontal axis. 

 

The above graph is a vertical histogram because the bars are drawn vertically. The 

vertical or y-axis is the quantitative axis which shows the frequency. The horizontal or 

x-axis is the qualitative axis that displays the range. 

�The range of each category is the difference between the minimum and maximum values.  

 

NOTE: Similar to a bar graph, on a horizontal histogram, the axes are switched. The 

horizontal axis is the quantitative axis, and the vertical axis is the qualitative axis. 
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Drawing Histograms:  

Histograms must have the following: 

• A title for the 

graph 

• A title and labels 

(ranges) for the 

qualitative axis  

• A title and uniform, 

appropriate, 

reasonable scale 

for the quantitative 

axis (the 

frequency)  

• Accurately drawn bars, with NO spaces between them 

To draw a good histogram, you need to follow 4 steps: (remember also TAILS p. 9) 

1.  Sort the continuous data into sections so that all possible data is included. 

In the above graph, the sections range from 0 to 100%.  No one necessarily 

received 0% or 100%, but these are the minimum and maximum marks available. 
 

You do not need to divide the sections evenly across the range.  As you can see, the 

category for an F is 0-49%, while the other categories have much smaller ranges.  

This is done to avoid having very small bars which can become hard to read and do 

not communicate data very well.   
 

2. Determine the maximum frequency of the sorted data. By knowing the highest 

value of any category, you know how long the longest bar will be.  
 

 

3. Draw and label the vertical and horizontal axes. Always draw the axis describing 

frequency to extend further than the maximum value.  
 

4. Draw a bar for each category accurately. Each bar should be the same width, and 

there should be NO spaces between bars. 
 

• Don’t forget the title! 
 

• Use a ruler! 
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Try it! 

In 2007, Statistics Canada did a survey to determine the incomes of employed people in 

Canada.  The results, after compiling the information, are shown below. 

 

Create a HORIZONTAL histogram to represent this information. 
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Try it!  

In 2001 Statistics Canada surveyed the population to find out how many people lived in 

Canada.  The 

results were 

as follows:  

Create a 

vertical 

histogram to 

represent this 

data.   

 

 

 

 

What conclusions can you make based on the graph?  _________________________  

_________________________________________________________________ 
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Creating Histograms – Construct Frequency Table  

Often the histograms you will draw will have the first 3 steps completed and the frequency chart drawn.  

But if you are presented with raw data, you need to create a tally chart and then a frequency chart. 

 

 

 

2. Look at the data to determine the categories or intervals you will use to organize the data.  

(Sometimes the categories/intervals will be given to you but otherwise you must determine them from 

the data. 

i. Find the range (largest value – smallest value): 189-51=38. 

ii. How many groups do you want?  example: 4 groups 

iii. 3. Divide your range by the number of groups you 

want.  

 38 ÷ 4 = 9.5.  Round up to 10 
iv. 4.  Pick a start value.  152 is the smallest 

number so start with 150. 
v. Try it.  Make a tally chart with your intervals.  See if 

your last value works out with 4 groups with intervals 

of 10 cm.  If you don’t like the groups, go back and 

change the group size or the starting value. 

vi. Make a tally chart to count the number of people with heights in each 

category.  (Every 5th line is diagonal through the 4 lines. That way in the 

end you can count by 5 to find the total.) (Count the # of data given and add up 

tally to make sure you didn’t miss one.) 

3.  Using the totals from your tally chart, construct a frequency table for your 

data.  The frequency corresponds to the number of times each value 

is observed.   

THE REST OF THE STEPS ARE HOW TO CREATE A HISTOGRAM.  IF A 

FREQUENCY TABLE IS PROVIDED FOR YOU, START WITH THESE 

STEPS. 

4.  To create a histogram, draw a horizontal and a vertical axis.  

Decide which axis is quantitative (frequency – example number of 

students) and which axis is qualitative (categories or intervals – 

example heights).  Label your axes with numbers/ categories and titles. 

5.  For each category/interval, draw a rectangle (without space 

between the rectangles).  The width of the rectangle represents the 

interval between two groups, and the height represents the observed frequency. 
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Frequency Tables: 

Tally: 

 

 

 

Calculate the tally under the frequency then write the totals for the 

frequency for each interval.  Add up the total frequency and the 

number of data given to make sure they are the same. 

 

Make sure the chart works out.  Is the 

highest number in your highest 

interval bigger than your maximum 

number? 



Gr.11 Essential Mathematics 

21 

 

Try it!  

 

 

 

 

 

 

 

                                      

                                      

                                      

                                      

                                      

                                      

                                      

                                      

                              

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

Follow the steps on p. 15,  18, 

19.  Remember to divide the 

range by the number of 

intervals to find the size of 

each interval.  Write the tally 

beside the frequency. 
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Some Advantages and Disadvantages of Histograms 

advantages disadvantages 

• Summarize data 

• Group data into categories so 

that it is easier to see patterns 

• Useful when describing a range of 

data all related to one topic (ex. 

Income of Canadians) 

• Only for use with continuous data 

• Do not include exact data values 
(ex from the graph in example on page 

19, you cannot tell how many people are 

25 or how many people are 44) 

• Hard to compare with other data 

if both graphs do not have the 

same categories/sections, 

because you do not know how may 

data points from one category 

would be in another if you 

changed the range. (ex from that 

same graph on p. 19, you can’t divide “age 

25-44” into two parts because you 

wouldn’t know that (perhaps) only 15% of 

those people are older than 34) 

• Can be misread.  You must use 

correct words. (ex. In that same 

graph on p. 19, some might erroneously 

think that the “majority” of people are 

between the ages of 25-44.  Majority 

means more than 50% of the total.  That 

age group is simply the most common.  

Notice too that 25-44 has an age range 

of almost 20 years while the others have 

5 or 10 years.  If you split it up, the two 

bars would be shorter.  But we can’t split 

it up because that’s how the data was 

given – we don’t have the raw data.) 
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Lesson #4: Line Graphs 
 

In this lesson, you will: 

• Study line graphs and the type of data they represent 

• Create line graphs from data 

• Interpolate and extrapolate values from a graph 

• Explore the advantages and disadvantages of using a line graph to represent data 
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Axes: Independent and Dependent Variables 

Line graphs, like histograms, display continuous data. A line graph provides a quick visual 

impression of the relation between two quantities or groups of data, such as the 

relationship between temperature and time. One axis describes the time of day, while the 

other describes temperature. These two characteristics are called variables.  

If the line of the graph isn’t straight, it is sometimes called a broken line graph. 

• The independent variable is on the horizontal or x-axis. The independent variable 

stands alone and isn't changed or affected by the other variable you are trying to 

measure. For example, how many hours someone studied for a test might be an 

independent variable. 
 

 

• The dependent variable depends on other factors. For example, a person’s test 

score could be a dependent variable because it could change depending on how much 

time the person spent studying.  Usually when you are looking for a relationship 

between two things, you are trying to find out what makes the dependent variable 

change the way it does. 

Example: Identify the dependent (D) and independent (I) variables in each statement: 

a) The distance you are from home compared to the amount of time you spent driving 

as you go to work 

b) The number of pizzas needed compared to the number of people at the party 

c) The age compared to the height of a person 
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Drawing a Line Graph: 

Line graphs must have the following: 

• A title for the graph 

• A title on each axes 

• Scales or labels for each axes 

• Accurately plotted points, connected 

by a straight line 

To draw a good line graph, you need to follow 5 steps: (remember also TAILS p. 9) 

1. Identify which variable is dependent (vertical y axis) and which is independent 

(horizontal x axis). 
 

A graph shows the thickness of the ice on Lake Winnipeg each month of the year.      

�The thickness of the ice is the dependent variable, while the month is independent. 
 

2. Determine the range of data for both variables 
 

October: 0 cm  November:  10 cm  December: 30 cm 

January: 75 cm  February: 75 cm  March:  55 cm 

April:  28 cm  May:  6 cm  June:  0 cm 
 

The range from October to June is 0 – 75 cm. 
 

3. Draw and label the axes (including units). Make sure to use a uniform, reasonable, 

appropriate scale.  Start the vertical axis at 0. 
 

4. Plot the points on the graph. Make sure the each point is lined up with the correct 

values on the horizontal and vertical axes. 
 

The first ordered pair is: (October, 0) 
 

5. Connect the points with a ruler, using line segments  
 

• Don’t forget the title! 
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Try it! Create a line graph to represent the data on page 20. 
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Double Line Graphs: 

Double line graphs are similar to double bar 

graphs, in that they are useful when making 

comparisons. The steps you follow for 

drawing a double line graph are the same as 

for drawing a line graph, however you need 

to determine the ranges of both sets of 

data before you start. You also need to 

include a legend. 

 

Try it! Create a double line graph to represent the data below. 

 

 

 

 

 

 

 

 

 

 

 

Range:  
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Interpolation and Extrapolation: 

Unlike other graphs, line graphs provide information in addition to the data collected. You 

can use a line graph to predict points both inside and outside the range of data.   

Interpolation means interpreting information from inside a set of data. It is estimating 

values that are not included in the data. 

You could interpolate to determine the approximate number of cars produced with 100 

workers. Draw a vertical line up from the 100 on the horizontal axis until it crosses the 

graph. Then draw a horizontal line from that point to the vertical axis. 

 

 

 

 

  

 

 

Extrapolation is estimating information outside the range of data. You can estimate values 

that are not included in the data, and that lie outside of the graph by extending the lines. 

You could extrapolate the approximate number of cars produced with 40 workers. Extend 

the line to the left of 55 people until is passes 40 people. Then follow the same steps you 

used with interpolation.  
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Try it!  
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Some Advantages and Disadvantages of Line Graphs 

advantages disadvantages 

• Easy to quickly analyse data 

that changes continuously 

over time 

• Easy to compare two sets of 

data (double line graphs) or 

to see changes over time 

• Makes relationships and 

overall trends within data 

clear (increasing, decreasing, 

or fluctuating – up and down) 

• Shows range, minimum, 

maximum, and outliers clearly 

• Can use with discrete or 

continuous data 

• Useful for making predictions 

(interpolating or 

extrapolating) 

• When data is displayed in line 

graph, any data that does not 

fit the trends becomes 

obvious. 
(Example in the line below, it’s 

obvious that the point above 5 on 

horizontal axis does not fit in with 

the rest of the data.) 

 

• If the trend of the data is not a 

straight line, then your estimation 

based on extrapolation could be less 

accurate.  (Extrapolation can be less 

reliable than interpolation.) 

• If there are too many fluctuations in 

the line, it can make the trend difficult 

to see. 

• Needs small range of data 

• Best for fewer than 50 data values 

• Easy to alter or manipulate the way a 

line graph appears to make the data 

look a certain way and give a false 

impression (either by not using 

consistent scales on the axes or when 

comparing 

two graphs 

which have 

different 

scales for 

each 
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Lesson #5: Circle Graphs 

In this lesson, you will: 

• Study circle graphs and the type of data they represent 

• Create circle graphs from data 

• Explore the advantages and disadvantages of using circle graphs to represent data 

 

A circle graph represents well defined categories of discrete data as sectors of a circle 

(like slices of a pizza).  All circle graphs compare parts of a whole, where the whole 

represents 100% of the data. The sections of a circle graph are labelled with a 

percentage, which reflects how much of the data is represented by that sector. 

Drawing Circle Graphs:  

Circle graphs must have the following:  

• A title for the graph 

• Accurately drawn sectors (correct-sized angles drawn using protractor) 

• Percentage labels on each sector (beside if they don’t fit) 

• A legend explaining what each sector represents, and the actual values 

• Accurate division of the circle based on the percentage of each sector compared to  

the total population. 
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To draw a good circle graph, you need to follow 4 steps: 

1. Be sure the data is discrete (the same information cannot be placed into two or more 

categories) 
 

Where are you in a 24 hour period, and how long are you there for?  (The survey 

produces discrete data for the circle graph because you cannot be in two places at once.) 

 

2. Rewrite each category of data as a percentage of the total. For each sector, take 

the actual value, divide by the total, and multiply by 100. 
 

3 hours in the car, 8 hours at work, 2 hours at the gym, 11 hours at home 
 

Total number of hours in a day is 24: 
 

% in the car:  3/24 x 100 = 12.5% 

% at work:  8/24 x 100 = 33.3% 

% at the gym:  2/24 x 100 = 8.3% 

% at home:          11/24 x 100 = 45.8% 

NOTE: the sum of the percentages should be approximately 100% (may not be 

exact due to rounding) 
 

12.5 + 33.3 + 8.3 + 45.8 = 99.9% 

3. Convert the percentage of each sector into degrees (3600). For each sector, 

convert the percentage back into a decimal (divide by 100), and multiply by 

3600. 
 

Car: 12.5%/100 = 0.125 x 3600 = 450 

Work: 33.3%/100 = 0.333 x 3600 = 1200 

Gym: 8.3%/100 = 0.083 x 3600 = 300 

Home: 45.8%/100 = 0.458 x 3600 = 1650 

4. Draw a circle with a compass, then use a protractor to draw each sector. 
 

• Use a compass to accurately draw a circle  

• Draw a radius from the center of the circle to the outside of the circle 

• Measure the angle of the first sector from the 

radius using a protractor (ex. car 45°) 

• Continue measuring the angles of the sectors from 

the previous sector 

• Label each sector with their percent values (not the degrees) 

• Place the legend beside the circle, including percents and actual values 

• Give your circle graph a title 

Include these 4 steps in your own words in your resource sheet. 
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• Try it! Create a circle graph to represent the data on page 32.  Use a 

compass to draw the angles.  Use the degrees in step 3 to draw the angles 

for the sectors.   

Hint: you may find it helpful to turn the paper.  Each time you draw an angle, that 

line becomes the starting point for your next angle. 

Hint: measure the final angle to make sure it’s accurate. 
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Try it! Create a circle graph to represent the following data. Liza is a fitness coach. 

She read the main ingredients in a new 85.0g protein bar.  

a) Complete the chart. 
 

“Chocolate Brownie” Protein Bar  

Ingredient Mass (g) % of total mass Angle measure 

protein 34.0   

total carbohydrates 33.0   

total fat 6.0   

sodium and 

potassium 
0.5 

  

other 11.5   

total    

 

b) Draw a circle chart of the above data. Include a legend. 
 

 

 

 

 

 

 

 

 

c) The mass of protein is   more/less   than that of carbohydrates. 
 

d) Protein has almost    times more mass than total fat. 
 

e) What other type of graph could you use for this data? 
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Some Advantages and Disadvantages of Circle Graphs 

advantages disadvantages 

• Present data in a visual way 

that makes it easy to 

compare different 

categories of data (see 

example p,31 – easy to see how 

paycheque spent 

• Visually simple: Great way 

to summarize results in a 

way that is easily 

understood: largest is 

majority; smallest is 

minority 

• Eye catching and easy to 

understand 

• Used to compare the parts 

of a whole 

• Not good for showing relationships 

between two or more sets of data 

• Normally show percentages and not 

actual data values and therefore can be 

easily manipulated to give false 

impressions (example – if you asked 50 girls 

and 200 boys a question and 25 girls and 100 

boys said “yes”, it would look like an equal 

amount of people said “yes” because each 

category would be 50%) 

• Best for only  around 5 or 6 sectors, 

when the value of each sector is clearly 

different (otherwise difficult to read 

and to understand) 

• Not very effective if 

there are too many 

sectors. (ex – can you 

easily tell which section 

is the largest and which 

is the smallest? ) 

• If there are too many sections, you can 

use a category of “other” for the small 

sections, but then you wouldn’t know 

what data is in the “other” section 

• Time consuming to construct by hand – 

need to do calculations and to use a 

compass and proctractor 
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Comparing Types of Graphs – Use this figure below to help you to choose which type of 

graph to use for your data.  
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How to Choose the Graph to Use 
Graphs help us examine trends and make comparisons by visually displaying data.  Before we can 

graph a given set of data from a table, we must first determine which type of graph is appropriate for 

summarizing that data.  We have seen several types of graphs, each with its own purpose, and its own 

strengths and limitations . Which one we choose depends on the type of data given, and what we are 

asked to convey to the reader. 

 

 

Sneakers Sold This Month  

Brand  Number Sold  

Adidas 25 

New Balance 18 

Nike 32 

Reebok 15 

Other 10 

 

 

 

 
 
 
 

 

 

 Sneakers Sold This Month  

Brand  Number Sold  Percent  Decimal  Angle Measure  

Nike 32 32 0.32 0.32 x 360° = 115.2° 

Adidas 25 25 0.25 0.25 x 360° = 90° 

New Balance 18 18 0.18 0.18 x 360° = 64.8° 

Reebok 15 15 0.15 0.15 x 360° = 54° 

Other 10 10 0.10 0.10 x 360° = 36° 

Total  100 100% 1.00 = 1 360° 
 

 

Circle graphs  are best used to compare the parts of a whole . 

The circle graph above shows the entire amount sold. It also shows the percent of each brand's 
sales as part of that whole, but doesn’t show the numbers of each sold. 

The circle graph uses the total of all items in the table. 

Each sector of the circle graph is in the same proportion to the whole circle as the number of 
sales for that industry is to the entire amount of sales from the table. 

To construct an accurate circle graph, you must first order the data in the table from greatest to 
least. You also need to find each part of the whole through several elaborate calculations and 
then use a protractor to draw each angle. 

We were asked to show t he individual sales of each brands; not the percent  of the whole.   
If we were asked to show that the Nike brand dominates the sneaker industry, then the circle 
graph would be a better choice for summarizing this data. 

Example 1: The table shows the number of sneakers sold by brand for 

this month. Construct a graph which best demonstrates the sales of each 

brand. 

Analysis:  

The numerical data in this table is not changing over time. So a line 

graph would not be appropriate for summarizing the given data. 
 

 Let's draw a circle graph and a bar graph, and then compare them to see 

which one makes sense for this data. Before we can draw a circle graph, 

we need to do some calculations. We must also order the data from 

greatest to least so that the sectors of the circle graph are drawn from 

largest to smallest, in a clockwise direction. 
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Example 2:  The table below shows the humidity level, recorded in Small Town, NY for seven days. 

Construct a graph which best demonstrates the humidity level for each day. 

 

 

 

  

Bar graphs  are used to compare fact s. 

The bar graph stresses the individual sales of each brand as compared to the others. 

The bar graph does not use the total of all items in the table. 

The bar graph simply gives a visual listing of the information in the table. 

The number of sneakers sold for each item in the table matches the value of each bar in the bar 
graph. This makes the bar graph a more direct and accurate way of representing the data in the 
table. 

We were asked to construct a graph which best demonstrates the sales of each brand. 

Solution: Each graph above has its own strengths and limitations. However, the bar 
graph is the best choice for summarizing this data based on what we 
were asked to convey to the reader. 
 

Analysis:  

The humidity level is given as a percent.  At first glance, it might lead 

one to think that a circle graph should be used to summarize this 

data.  However, the data in the table does not include any parts in 

relation to a whole.  Thus, a circle graph is not the right choice.  The 

data in this table is changing over time.  So a line graph would be the 

appropriate choice for summarizing the given data. 

Humidity levels in Small Town, NY 

day Humidity level 

(%) 

1 51 

2 59 

3 65 

4 68 

5 70 

6 67 

7 72 Solution: 
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Example 3: The table shows the composition of 
Earth's atmosphere. Construct a graph 
which best represents the composition of 
the Earth's Atmosphere. 
 
 

 

  

 

  
 

  

 

 

Try It! 

For each of the following, should you use a circle graph, bar graph, or line graph?  Why? 

1.  The ages of 7 trumpet players in a band are 13, 12, 11, 12, 11, 10, and 12.  What type of 
graph would be appropriate for comparing the ages of these trumpet players?  _____________ 
 
 
 
 
2.  The federal hourly minimum wage was recorded each year from 1990 to 2007.  What type of 
graph would best show the changes in minimum wage during this time period?  ___________ 
 
 
 
 
3.  When asked if “antidisestablishmentarianism” has 28 letters, 50 people said “yes”, 35 people said 
“no”, and 15 people said “I don’t know”. What type of graph would best compare these responses to 
each other and with the total?  ____________ 
 
 
 
 
4.  The growth of 7 different plans was recorded in centimetres.  What type of graph would be best 
for comparing the growth of each plant?  _______________________ 
 
 
 
 
5.  In a city, the rainfall was recorded in inches each month for 12 months.  What type of graph 
would best display the change in rainfall? ___________________ 
 
 
 

Composition of Earth’s Atmosphere 

Gas percent 
nitrogen 77 
oxygen 21 
other 2 
 

Analysis:  

The word “composition” indicates that we are 

looking at the parts of a whole. The Earth’s 

Atmosphere is the whole (100%) and each gas 

is a part of that whole.  Accordingly, a circle 

graph is the best choice for summarizing this 

data. 

Solution: 
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Comparing Types of Graphs:  
We have seen four types of graphs, but when do you use each type???  Look at your descriptions, pros and cons charts 
and examples from each type of graph  (p. 7, 13, 15, 22, 24, 30, 31, 35, 37-39) and the figure on page 36 to help. 

Type of 
Graph 

 
When to use it… 

 

Bar Graph 
 

 

 
 

 

 

 

 
 

 

 
example: 

 

Histogram 

 
 

 
 

 

 

 

 

 
 

 

 

 
example: 

 

Line Graph 
 

 

 
 

 

 

 

 
 

 

 

 
 

example: 

 

Circle Graph 
 

 
 

 

 

 

 

 
 

 

 

 
 

example: 
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Lesson #6: Interpreting Graphs 

We have seen how to draw four different types of graphs.  These four types – bar, 

histogram, line, and circle – are frequently used by media, advertisers, and others to 
provide statistical information in a way that can be quickly and easily understood. 
 

However graphs are sometimes used to influence other people by modifying the way a 

graph is drawn.  Even sometimes an “honest” graph can present misleading information. 

 
Multiple Interpretations of One Graph 

- Your interpretation of a graph may be determined by your personal beliefs or by 

the factual data (numbers) presented by the graph. 
 

The following graph describes the average temperature 
changes on the earth from 1850 CE to 1980.  Based on the 

information in the graph, we could draw many different 

conclusions about Earth’s temperature.  For example:  
 

 
 
The first two statements might be personal beliefs based on whether someone is 

concerned or not about an increase in the Earth’s temperature.  The second two 

statements might be based on the factual data. One person might be concerned about the 

sharp vertical rise.  Another might not be 
concerned about a temperature increase of 

0.6°C in 100 years. 

 

Try it!  State two different ways someone could 
interpret the graph.  Include one possible reason 

for each interpretation. 

 

1.   ____________________________ 
 

 

2. ____________________________ 
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Misleading Data:  
 

 
 

1. What is the range of values on the y-axis in the second graph? 

 

 

2. Which graph is a more accurate picture of the data? Explain. 
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